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(54) Colored glass comprising iron and molybdenum oxides as colorants 

(57) A colored glass is disclosed in which the gener- 
ation of nickel sulfide stones has been eliminated or 
diminished without impairing glass appearance or pro- 
ductivity. The colored glass contains, in % by weight, 
0.5-4% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 and 
0.0002 to less than 0.01% molybdenum in terms of Mo. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a colored glass containing at least 0.5% total iron oxide (T-Fe 2 0 3 ) in terms 
of Fe 2 0 3 . More particularly, the invention relates to a colored glass which is air-quench tempered and used as a window 
glass for buildings or automobiles or in other applications and in which the generation of nickel sulfide (NiS) has been 
eliminated or diminished without impairing glass appearance or productivity. 

10 DESCRIPTION OF THE RELATED ART 

[0002] Nickel sulfide stones rarely generate in glasses. These nickel sulfide stones, which range from small ones 
having a particle diameter of about tens of micrometers to visually observable ones having a particle diameter of about 
hundreds of micrometers, are known to considerably impair the reliability (quality) of glass products. 
15 [0003] Namely, the presence of nickel sulfide stones often poses serious problems in air-quench tempered glasses 
obtained by heating a glass to a temperature around the softening point thereof and then rapidly cooling the glass sur- 
faces generally with air to form a tough compressive stress layer on each glass surface and a tensile stress layer inside 
and thereby improve the strength of the glass. 

[0004] Nickel sulfide in a glass is known to undergo phase transition at temperatures lower than the softening point 
20 of the glass. When the glass is heated to a temperature around the softening point thereof during air-quench tempering, 
the nickel sulfide stones modify into a high temperature-stable phase (a phase). These nickel sulfide stones are present 
as the a phase in the glass even after the glass has been cooled to room temperature, and then undergo gradual phase 
transition to a room temperature-stable phase (3 phase) with the lapse of time. Since the a-to-3 phase transition of 
nickel sulfide stones is accompanied by a considerable volume change, high local stresses generate around the nickel 
25 sulfide stones and occasionally develop cracks. If these cracks reach the tensile stress layer present inside the air- 
quench tempered glass, the glass breaks in a moment. 

[0005] In general, a long time is required for a tempered glass containing nickel sulfide stones to break due to the 
phase transition of the nickel sulfide stones. It is therefore extremely important that, from the standpoint of not impairing 
the reliability of products and hence of glass manufacturers, glasses containing nickel sulfide stones should not be pro- 

30 vided as building or automotive window glasses or the like for which air tempering is conducted. 

[0006] For preventing the generation of nickel sulfide stones, it is primarily necessary to prevent a nickel source 
from coming into the glass melting furnace. However, it is highly difficult to avoid the inclusion of a minute amount of 
nickel impurities. This is partly because welding rod pieces used in a construction work or stainless steel parts 
employed in the mechanical equipment can be causative of the inclusion of nickel impurities. There also are cases 

35 where nickel oxide is purposely added as a coloring material for glasses. In any event, it is generally difficult to com- 
pletely avoid the inclusion of a nickel impurity. 

[0007] Several techniques for preventing a glass containing a nickel impurity from generating nickel sulfide stones 
have hence been devised. 

[0008] For example, U.S. Patent 4,919,698 discloses a method in which the generation of nickel sulfide stones in a 
40 glass is diminished by using a furnace in which a zone close to the bottom and at least the part between the inlet and 
the spring zone are kept in an electrically oxidized state. 

[0009] JP-A-7-1 44922 (the term "JP-A" as used herein means an "unexamined published Japanese patent appli- 
cation") discloses a method for diminishing the formation of nickel sulfide stones which comprises adding to crude batch 
materials at least 0.010% by weight one or more substances selected from the group consisting essentially of molyb- 
45 denum, arsenic, antimony, bismuth, copper, silver, potassium dichromate, iron chromite and combinations of two or 
more of these. 

[0010] Furthermore, J P-A-9- 169537 discloses a process for producing a soda-lime glass which comprises adding 
a slight amount of a zinc compound to batch materials to thereby produce a melt-formed glass in which nickel sulfide is 
inhibited from generating from a nickel compound which was contained in the batch materials and/or from a nickel corn- 
so pound which came into the batch materials during the melting thereof. 

[0011] The method for diminishing the generation of nickel sulfide stones disclosed in U.S. Patent 4,91 9,698 has a 
drawback that the furnace is considerably limited in structure and operating conditions. In particular, this method cannot 
be used for the production of heat-absorbing glasses, which especially necessitates a measure against nickel sulfide, 
because the inside of the furnace for producing a heat-absorbing glass should be kept in a reduced state so as to suf- 
55 ficiently incorporate bivalent iron ions, showing heat-absorbing ability, into the glass. 

[0012] The method for diminishing the formation of nickel sulfide stones disclosed in JP-A-7-1 44922 has a draw- 
back, as stated in the specification, that the addition of molybdenum, copper, iron dichromate or iron chromite changes 
the color tone of the glass. This coloring cannot be overlooked especially in applications where an attractive appear- 
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ance is important, as in automotive window glasses. In addition, arsenic and antimony cannot be used in float glass pro- 
duction because these elements volatilize in the float bath to foul the atmosphere in the bath, while use of bismuth or 
silver is unsuitable for float glass production, for which mass production is a premise, because bismuth and silver 
sources are highly expensive. 

[0013] Furthermore, the method for diminishing the formation of nickel sulfide stones disclosed in JP-A-9-169537, 
which is characterized by adding a slight amount of a zinc compound to batch materials to thereby inhibit nickel sulfide 
generation, has a drawback that since the zinc added to the batch materials volatilizes considerably in the float bath, it 
not only fouls the atmosphere in the float bath but also drops off as zinc oxide from the ceiling of the float bath to impair 
glass quality and reduce the yield. 

SUMMARY OF THE INVENTION 



[0014] The present invention has been achieved in view of the problems of the conventional techniques described 
above. 

15 [0015] An object of the present invention is to provide a colored glass, particularly a colored glass to be air tem- 
pered and used as a window glass for buildings or automobiles or in other applications, in which the generation of nickel 
sulfide (NiS) stones has been eliminated or diminished, without impairing glass appearance or productivity, by regulat- 
ing the glass so as to contain 0.5 to 4% total iron oxide in terms of Fe 2 0 3 and 0.0002 to less than 0.01% molybdenum 
in terms of Mo. 

20 [001 6] The present invention provides a colored glass containing, in % by weight, 0.5-4% total iron oxide (T-Fe 2 0 3 ) 
in terms of Fe 2 O a and 0.0002 to less than 0.01% molybdenum in terms of Mo. 

[0017] The colored glass preferably has a basic glass composition which comprises, in % by weight, 

65-80% SiQ 2 , 
25 0-5% Al 2 0 3 , 

0-10%MgO, 
5-15% CaO, 
5-15%MgO+CaO, 

10-18% Na 2 O t j*. 
30 0-5% K 2 0, 

10-20% Na 2 0+K 2 0, and 

0-5% B 2 0 3 . k 

[0018] The colored glass preferably contains, in % by weight, 0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 6 3 , 
35 0.0002 to less than 0.01% molybdenum in terms of Mo, and at least one coloring component selected from the group 
consisting of Ti0 2 , Ce0 2 , NiO, CoO, Se, MnO, Cr 2 0 3 , V 2 0 5 , Nd 2 0 3 and Er 2 0 3 . 
[001 9] A preferred embodiment of the colored glass comprises, in % by weight, 



a basic glass composition comprising 



65-80% SiQ 2 , 
0-5% Al 2 0 3> 
0-10% MgO, 
5-15% CaO, 
45 5-15% MgO+CaO, 

1 0-1 8% Na 2 0, 
0-5% K 2 0, 

10-20% Na 2 0+K 2 0, and 
0-5% B 2 0 3 ; 



a coloring component comprising 



0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe20 3 , 
0.01 -1.0% Ti0 2 , and 
55 0.1-2.0% Ce0 2 ; and 

0.0002 to less than 0.01% molybdenum in terms of Mo for inhibiting the generation of nickel sulfide stones. 
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[0020] Another preferred embodiment of the colored glass comprises, in % by weight, 
a basic gfass composition comprising 

5 65-80% Si0 2 , 

0-5% Al 2 0 3 , 

0-10% MgO, 

5-15% CaO, 

5-15% MgO+CaO, 
w 1 0-1 8% Na 2 0, 

0-5% K 2 0, 

10-20% Na 2 0-i-K 2 0, and 
0-5% B 2 0 3 ; 

15 a coloring component comprising 

0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 , 
0-0.2% NiO, and 
0.003-0.04% CoO; and 

20 

0.0002 to less than 0.01% molybdenum in terms of Mo for inhibiting the generation of nickel sulfide stones. 

[0021] Still another preferred embodiment of the colored glass comprises, in % by weight, 

25 a basic glass composition comprising 

65-80% Si0 2 , 
0-5% Al 2 0 3 , 
0-10% MgO, 
30 5-15% CaO, 

5-15% MgO+CaO, 
10-18% Na 2 0, 
0-5% K 2 0, 

1 0-20% Na 2 0+K 2 0, and 
35 0-5% B 2 0 3 ; 

a coloring component comprising 

0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3> 
40 0-0.2% NiO, 

0.003-0.04% CoO, and 
0.0001 -0.004% Se; and 

0.0002 to less than 0.01% molybdenum in terms of Mo for inhibiting the generation of nickel sulfide stones. 

45 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] Embodiments of the present invention will be explained in detail below. 

[0023] The reasons for limitations of the composition of the colored glass of the present invention, in which the gen- 
so eration of nickel sulfide stones is inhibited, will be explained below. Hereinafter, ail percents used for indicating compo- 
nent amounts are by weight. 

[0024] Iron oxide in the glass is present in the forms of Fe 2 0 3 and FeO. With respect to optical properties of the 
glass, Fe 2 0 3 is an ingredient which enhances the ability to absorb ultraviolet rays, while FeO is an ingredient which 
enhances the ability to absorb infrared rays. Iron oxide serves also to inhibit the generation of nickel sulfide in cooper- 
55 ation with molybdenum. 

[0025] In case where the amount of total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 is smaller than 0.5%, the effect of 
absorbing ultraviolet and infrared rays is too low and desired optical properties cannot be obtained. On the other hand, 
too large amounts of T-Fe 2 0 3 are undesirable in that the molten glass emits considerable radiant heat due to the infra- 
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red ray absorbing effect of ferrous oxide, leading to the possibility that the ceiling of the melting furnace may be heated 
to or above the heat-resistant temperature thereof. From the standpoint that the colored glass of the present invention 
and a glass having a different composition are successively produced with the same glass melting furnace, too large 
amounts of T-Fe 2 0 3 are undesirable in that the compositional change requires much time. Consequently, the amount 
5 of T-Fe 2 0 3 is preferably 4% or smaller, more preferably 2.2% or smaller. 

[0026] Molybdenum, which is essential to the present invention, is an ingredient which inhibits the generation of 
nickel sulfide stones. By adding a slight amount of molybdenum to a colored glass together with iron oxide, the gener- 
ation of nickel sulfide can be inhibited without influencing the color tone of the glass. 

[0027] It has been found that the effect of inhibiting the generation of nickel sulfide stones in a glass composition 
10 containing both iron and molybdenum, as in the glass of the present invention, is higher than that expected in the case 
where either of the two ingredients is present. Although the reasons for this have not been elucidated, it is thought that 
the inhibitory effect is attributable to some interaction between the iron and the molybdenum. 

[0028] Molybdenum amounts smaller than 0.0002% in terms of Mo do not result in a sufficient effect, while addition 
of molybdenum in an amount of 0.01% or larger influences the color tone of the glass. Such too large molybdenum 
is amounts are undesirable in that the glass colored with molybdenum has a yellowish brown color, which is a color tone 
with an exceedingly poor appearance as if the glass has been stained with nicotine. Too large addition amounts of 
molybdenum are undesirable also because the glass production cost is increased thereby. 

[0029] Ti0 2 , Ce0 2 and V 2 0 5 are coloring ingredients which impart ultraviolet absorbing ability to the glass. NiO, 
CoO, Se, MnO, Cr 2 0 3 , Nd 2 0 3 and Er 2 0 3 , when added alone or in combination of two or more thereof, are effective in 
20 regulating mainly the visible light transmittance and thus imparting a desired color tone to the glass. Combinations suit- 
able for obtaining specific color tones are shown below. 

[0030] For example, in the case of a glass having such a green tone that the visible light transmittance as measured 
with the CIE standard illuminant A (Y A ) is as high as 70% or higher, the glass preferably contains 0.5-2.2% T-Fe 2 0 3 in 
combination with 0.01 -1 .0% Ti0 2 and 0.1 -2.0% Ce0 2 . 
25 [0031] In the case of obtaining a grayish green tone, the glass preferably contains 0.5-2.2% T-Fe 2 Q 3 in combination 
with 0-0.2% NiO and 0.003-0.04% CoO. 

[0032] In the case of obtaining a gray tone having a low excitation purity, the glass preferably contains 0.5-2.2% T- 
Fe 2 0 3 in combination with 0-0.2% NiO, 0.003-0.04% CoO and 0.0001-0.004% Se. 

[0033] Although the colored glass of the present invention is preferably produced by the float process, methods for 
30 producing the glass should not be construed as being limited thereto. The reasons for limitations of the preferred basic 
glass composition will be explained below. Hereinafter, all percents used for indicating component amounts are by 
weight 

[0034] Si0 2 (silica) is the main component forming a glass skeleton. Content of Si0 2 lower than 65% results in 
reduced durability of the glass, while content thereof exceeding 80% results in difficulties in melting the glass. 
35 [0035] Al 2 0 3 is an ingredient which improves the durability of the glass. Content thereof exceeding 5% results in 
difficulties in melting the glass. The preferred range of the content of Al 2 0 3 is from 0.1 to 2%. 

[0036] MgO and CaO are used for improving the durability of the glass and regulating the liquidus temperature and 
viscosity of the glass during forming. Content of MgO exceeding 1 0% results in an elevated liquidus temperature. Con- 
tent of CaO lower than 5% or exceeding 15% results in an elevated liquidus temperature. In case where the total con- 
40 tent of MgO and CaO is lower than 5%, the glass has reduced durability. In case where the total content thereof 
exceeds 15%, the glass has an elevated devitrification temperature. 

[0037] Na 2 0 and K 2 0 accelerate glass melting. In case where the content of Na 2 0 is lower than 10% or the total 
content of Na 2 0 and K 2 0 is lower than 10%, the effect of melting acceleration is poor. In case where the content of 
Na 2 0 exceeds 1 8% or the total content of Na^O and K 2 0 exceeds 20%, the glass has reduced durability. The content 
45 of K 2 0 is desirably 5% or lower because too large K 2 0 amounts result in an increased cost. 

[0038] B 2 0 3 is an ingredient used not only for improving the durability of the glass but as a melting aid. It further 
serves to enhance the absorption of ultraviolet rays. Content of B 2 0 3 exceeding 5% arises problems in glass forming 
due to volatilization of B^s, etc. Consequently, the upper limit of B 2 0 3 content is 5%. 

[0039] Sn0 2 may be added as a clarificant or reducing agent to a glass having a composition within the range 
so according to the present invention, in an amount of from 0 to 1% as long as the desired color tone of the glass is not 
impaired thereby; color tone retention is an object of the present invention. 

EXAMPLES 

55 [0040] Embodiments of the invention will be described below by reference to the following Examples, but the inven- 
tion should not be construed as being limited thereto. 
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EXAMPLES 1 TO 7 AND COM PARATIVE EXAMPLES 1 TO 4 

[0041] To typical soda-lime silicate glass batch materials were added necessary amounts of molybdenum trioxide, 
ferric oxide, titanium oxide, cerium oxide, cobalt oxide, selenium metal, nickel oxide, chromium oxide, neodymium oxide 

5 and erbium oxide. Thereto were added a carbonaceous reducing agent (e.g., breeze), a clarificant and a nickel metal 
powder for accelerating the generation of nickel sulfide stones. The nickel powder was added in an amount correspond- 
ing to 0.035%. These materials were mixed together. This batch was placed in an alumina crucible having a capacity of 
250 cc and heated to 1 ,400°C in an electric furnace. After the batch was kept molten for 2 hours and 20 minutes at that 
temperature, the resulting molten glass was poured onto a stainless steel plate and annealed to obtain a glass plate. 

10 The glass plate obtained was examined with a microscope to determine the number and sizes of nickel sulfide stones 
present in the glass. 

[0042] Table 1 shows the basic glass composition of the samples thus obtained. Tables 2 and 3 show the T-Fe 2 0 3 
concentration, FeO (in terms of Fe 2 0 3 ) /T-Fe 2 0 3 ratio (% by weight), Ti0 2 concentration, Ce0 2 concentration, CoO 
concentration, NiO concentration, Se concentration and Mo concentration in each sample, the number and maximum 
15 diameter (urn) of nickel sulfide (NiS) stones for each sample, and the number of NiS stones per g of each sample. In 
Tables 1 to 3, the numerals indicating the concentrations are given in % by weight, except that the unit of CoO, NiO, Se 
and Mo concentrations is ppm. In Table 1, the value of Si0 2 concentration has no figures in decimal places; this is 
because that concentration value was obtained by rounding to the nearest whole number. 

20 

Table 1 



Basic glass composition 
(wt%) 


Si0 2 


71 


Al 2 0 3 


1.6 


MgO 


3.6 


CaO 


7.7 


Na 2 0 


13.7 


K 2 0 


0.9 



35 



40 



45 



50 



55 
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Example 


1 


2 


3 


4 


T-Fe 2 0 3 (wt%) 


1.00 


0.65 


1.25 


1.24 


FeO/T-Fe 2 0 3 (%) 


23 


26 


23 


24 


Ti0 2 (wt%) 


0.03 


0.15 


0.03 


0.03 


Ce0 2 <wt%) 


1.00 


1.65 


0 


0 


CoO (ppm) 


0 


2 


180 


190 


NiO (ppm) 


0 


0 


690 


660 


Se (ppm) 


0 


0 


0 


14 


Mo (ppm) 


7 . 


11 


20 


60 


Number of 
NiS stones 


26 


32 


12 


3 


Maximum 
diameter (pm) 


250 


300 


200 


260 


Number of NiS 
stones (per g) 


0.17 


0.20 


0.097 


0.019 





Example 




5 


6 


7 


T-Fe 2 0 3 (wt%) 


2.00 


1.30 


3.1 


FeO/T-Fe 2 0 3 (%) 


24 


23 


24 


Ti0 2 (wt%) 


0.05 


0.03 


0.03 


CeG 2 (wt%) 


0 


0 


0 


Nd 2 0 3 (wt%) 


1.0 


0 


0 


CoO (ppm) 


0 


180 


0 


NiO (ppm) 


0 


1000 


0 


Se (ppm) 


0 


0 


0 


Mo (ppm) 


3 


20 


70 


Number of 






0 (no NiS was 


NiS stones 


19 


16 


observed) 


Maximum 








diameter (vim) 


240 


320 


0 


Number of NiS 








stones (per g) 


0.13 


0.089 


0 
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Table 3 





Comparative Example 


1 


2 


3 


4 


T-Fe 2 0 3 <wt%) 


0. 12 


0 . 65 


0.12 


0 . 12 


FeO/ T- r e 2 u 3 1*1 


22 


26 


22 


26 


Ti0 2 (wt%) 


0.03 


0. 13 


0 .03 


0. 13 


Ce0 2 (wt%> 


0 


1.65 


0 


0 


CoO (ppm) 


0 


U 


U 


r\ 
U 


in J. \j \ 1 1 / 


0 


0 


0 


0 


Se (ppm) 


0 


0 


0 


0 


Mo (ppm) 


0 


0 


75 


n 


Number of 
NiS stones 


65 


45 


58 


63 


Maximum 
diameter (pm) 


180 


240 


200 


200 


Number of NiS 
stones (per g) 


0.49 


0.29 


0.26 


0.41 



25 

[0043] The samples obtained in Examples 1 to 7 each has a composition within the scope of the present invention. 
As is apparent from Table 1 , these samples of Examples 1 to 7 each has a basic glass composition within the preferred 

30 range according to the present invention. The sample obtained in Comparative Example 1 has a typical soda-lime sili- 
cate glass composition. A comparison in the number of NiS stones between Comparative Example 1 and Examples 1 
to 7 shows that the present invention is effective in eliminating or diminishing the generation of nickel sulfide. 
[0044] The samples obtained in Examples 1 to 6 each has a composition within a preferred range according to the 
present invention. Table 2 shows that these samples are colored glasses in which the generation of nickel sulfide has 

35 been eliminated or diminished. Of these samples, those obtained in Examples 1 to 4 and 6 each has an excellent 
appearance and is suitable for use as a window glass for buildings and automobiles. Features of these are described 
below. 

[0045] The samples obtained in Examples 1 and 2 each has a composition within another preferred range accord- 
ing to the present invention. These samples of Examples 1 and 2 have a visible light transmittance of 70% or higher as 
40 measured with the CIE standard illuminant A and are colored glasses having a green tone. As is apparent from Table 
2, they are colored glasses in which the generation of nickel sulfide has been eliminated or diminished. A comparison 
between Example 2 and Comparative Examples 2 and 3 shows that the coexistence of iron and molybdenum produces 
an excellent effect in diminishing nickel sulfide. 

[0046] The samples obtained in Examples 3 and 6 each has a composition within still another preferred range 
45 according to the present invention. These samples of Examples 3 and 6 are colored glasses having a grayish green 
tone. As is apparent from Table 2, they are colored glasses in which the generation of nickel sulfide has been eliminated 
or diminished. 

[0047] The sample obtained in Example 4 has a composition within a further preferred range according to the 
present invention. This sample of Example 4 is a colored glass having a gray tone with a low excitation purity. As is 

50 apparent from Table 2, it is a colored glass in which the generation of nickel sulfide has been eliminated or diminished. 
[0048] The sample obtained in Comparative Example 1 has a typical soda-lime silicate glass composition, which is 
outside the scope of the present invention with respect to each of T-Fe 2 0 3 and molybdenum amount. The number of 
NiS stones generated in this composition clearly shows the NiS generation inhibitory effect in the present invention. The 
sample obtained in Comparative Example 2 has a composition in which T-Fe 2 0 3 only is within the scope of the present 

55 invention, while the samples obtained in Comparative Examples 3 and 4 have a composition in which molybdenum 
amount only is within the scope of the present invention. The results show that al! these samples are inferior in NiS gen- 
eration inhibitory effect to the samples according to the present invention. 

[0049] As described above in detail, a colored glass in which the generation of nickel sulfide stones has been elim- 
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inated or diminished without impairing glass appearance or productivity can be provided according to the present inven- 
tion. 

Claims 

5 

1. A colored glass containing, in % by weight, 0.5-4% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 and 0.0002 to less 
than 0.01% molybdenum in terms of Mo. 

2. The colored glass as claimed in claim 1 , wherein a basic glass composition in the colored glass comprises, in % by 
10 weight, 

65-80% Si0 2 , 
0-5% Ai 2 0 3t 
0-10% MgO, 
w 5-15% CaO, 

5-15% MgO+CaO, 
10-18% Na 2 0, 
0-5% K 2 0, 

10-20% Na 2 0+K 2 0, and 
20 0-5% B 2 0 3 . 

3. The colored glass as claimed in claim 1, which contains, in % by weight, 0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in 
terms of Fe 2 0 3 , 0.0002 to less than 0.01% molybdenum in terms of Mo, and at least one coloring component 
selected from the group consisting of T1Q 2 , Ce0 2 , NiO, CoO, Se, MnO, Cr 2 0 3 , V 2 0 5 , Nd 2 0 3 and Er 2 0 3 . 

25 

4. The colored glass as claimed in claim 2, which contains, in % by weight, 0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in 
terms of Fe 2 0 3 , 0.0002 to less than 0.01% molybdenum in terms of Mo, and at least one coloring component 
selected from the group consisting of T10 2 , Ce0 2 , NiO, CoO, Se, MnO, Cr 2 0 3 , V 2 0 5 , Nd 2 0 3 and Er 2 0 3 . 

30 5. The colored glass as claimed in claim 1 , which comprises, in % by weight, 

a basic glass composition comprising 

65-80% Si0 2 , 
35 0-5% AfeOa, 

0-10% MgO, 

5-15% CaO, 

5-15% MgO+CaO, 

10-1B%Na 2 O, 
40 0-5% K 2 0, 

10-20% Na 2 0+K 2 0, and 

0-5% B 2 0 3 ; 

a coloring component comprising 

45 

0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 , 
0.01-1.0% TiO 2 , and 
0.1-2.0% Ce0 2 ; and 

so 0.0002 to less than 0.01% molybdenum in terms of Mo. 

6. The colored glass as claimed in claim 1 , which comprises, in % by weight, 

a basic glass composition comprising 

55 

65-80% Si0 2 , 
0-5% Al20 3 , 
0-10% MgO, 
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5-15%CaO, 
5-15%MgO+CaO, 
10-18% Na 2 0, 
0-5% K 2 0, 
5 1 0-20% Na 2 0+K 2 0, and 

0-5% B 2 0 3 ; 

a coloring component comprising 

10 0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 , 

0-0.2% NiO, and 
0.003-0.04% CoO; and 



75 



0.0002 to less than 0.01% molybdenum in terms of Mo. 
7. The colored glass as claimed in claim 1 , which comprises, in % by weight, 
a basic glass composition comprising 

20 65-80% Si0 2 , 

0-5% Al 2 0 3 , 

0-10% MgO, 

5-15% CaO, 

5-15% MgO+CaO, 
25 10-18% Na 2 0, 

0-5% K 2 O t 

10-20% NajjO+I^O, and 
0-5% B 2 0 3 ; 

30 a coloring component comprising 

0.5-2.2% total iron oxide (T-Fe 2 0 3 ) in terms of Fe 2 0 3 , 
0-0.2% NiO, 

0.003-0.04% CoO, and 0.0001-0.004% Se; and 

35 

0.0002 to less than 0.01 % molybdenum in terms of Mo. 



40 
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50 
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